We studied the effect
Studies in man and animals have demonstrated that changes in the thyroid state have an influence on the metabolism of thyroxine (T4) in peripheral tissues such as the liver, kidney (Balsam et al., 1978; Kaplan and Utigar, 1978; Harris et al., 1978) , brain (Kaplan and Yoskoski, 1980) and pituitary gland (Kaplan, 1980; Maeda and Ingbar, 1982) . Recently it was reported that rat (Roti et al., 1982b) , human (Roti et al., 1981; Suzuki et al., 1983) and guinea pig (Cooper et al., 1983) placentas actively deiodinate the inner ring of T4 to 3, 3', 5'-triiodothyronine (reverse T3) and this might be one of the causes of placental impermeability of thyroid hormone. There has been little information, however, about the effect of the thyroid state on the deiodination of T4 to reverse T3 in the placenta. In the present paper, we describe the effect of the thyroid state on T4 monodeiodination in rat placental homogenate, as compared with those in the liver and kidney. (Yoshida et al., 1984) .
The amniotic fluid reverse T3 concentration (Yoshida et al., 1985) and maternal serum T4 (Sakurada et al., 1976) and T3 (Sakurada et al., 1973) concentrations were also measured by RIAs.
T4 to reverse T3 conversion in the placenta and tained from the rats which had T4 or vehicle injected into the amniotic sacs. No statistically significant differences were observed.
Amniotic fluid reverse T3 concentrations These is a significant correlation between the concentration of reverse T3 in amniotic fluid and the maternal serum T4 concentration (Fig. 1) , but not between the former and the maternal serum T3 concentration (data not shown).
Discussion
As for the effect of the change in the thyroid state on the peripheral conversion of thyroid hormone, Kaplan et al. (1978) reported that T4 administration enhanced and thyroidectomy inhibited the T4 deiodination to T3 in rat liver and kidney homogenates. Balsam et al. (1978) demonstrated that the T4 metabolism in slices of rat liver and kidney was greatly affected by both thyroidectomy and hypophysectomy and that these effects were apparently due to the lack of thyroid hormone since they could be recovered by the administration of thyroid hormone. Our results in rat liver and kidney are in good concordance with those previously reported.
As far as we know, only one study on the effect of the thyroid state on the placental T4 to reverse T3 conversion in the rat has been reported (Roti et al., 1982a) . They reported that placental inner ring deiodinating activity was not significantly decreased in thyroidectomized rats. In the present study the conversion of T4 to reverse T3 in rat placenta is not significantly changed by maternal and fetal hypothyroidism induced by MMI which can pass through the placenta (Roti et al., 1983) . It is reported that maternal and fetal hypothyroidism is induced by the addition of 0.05% MMI to the drinking water (El-Zaheri et al., 1981) , therefore we think that fetal as well as maternal hypothyroidism was present in Group III in exps 1 and 2, though we did not measure the fetal thyroid hormone concentration.
Furthermore, neither maternal hyperthyroidism induced by overphysiological dose of T4 nor fetal hyperthyroidism induced by intraamniotic fluid T4 injection can affect the placental T4 inner ring deiodinating activity. These effects of thyroid status on placental deiodinating activity seemed to be placenta specific, because there were significant changes in T4 to T3 deiodination in the liver and kidney in pregnant rats in the present study as well as in the previous reports on non-pregnant rats (Balsam et al., 1978; Kaplan et al., 1978; Harris et al., 1978) . In human placenta, we also reported that there was no significant change in the placental deiodinating activity in hyperthyroid patients (Yoshida et al., 1985) . There are no data available on the quantitative contribution of placenta to daily extrathyroidal T4 metabolism.
It is likely that placental T4 inner ring deiodination is related to the placental impermeability of thyroid hormones.
El-Zaheri et al. (1981) described how the maternal thyroid state plays a dominant role in maintaining amniotic fluid reverse T3 in rat. They postulated that maternal T4 is deiodinated to reverse T3 in the placenta and this reverse T3 is directly transferred to the amniotic fluid. If so, the rat amniotic fluid reverse T3 concentration is influenced by both maternal T4 and placental specific deiodinating activity. In man, we reported that amniotic fluid reverse T3 concentration is influenced by both the placental T4 deiodinating activity and maternal thyroid function (Yoshida et al., 1985) . In this study, the conversion rate of T4 to reverse T3 in the placenta was neither influenced by MMI induced hypothyroidism nor by an over-physiological dose of T4 administration and intraamniotic fluid T4 injection. The change in amniotic fluid reverse T3 concentration paralleling those of maternal thyroid status observed in the present study can be accounted for solely by the increase in the substrate, maternal T4, but not by the change in the specific activity of the placental deiodinase.
